We propose a characterization of an aggregate measure of growth that takes into account the initial economic conditions of individuals. Our measure is a weighted average of individuals' income growth with weights that are decreasing with the rank of the individual in the initial income distribution. We apply our theoretical framework to evaluate the growth processes experienced by the Italian population. Even when we correct for the differences in mean income growth, and focus on the distribution of growth only, the 2008-2010 growth process was the worst of the last decade.
Introduction
Eventful days such as the different phases of the recent economic crisis rapidly follow each other. These events motivate a renewed and increasing interest in the measurement of growth and its distributional implications. We focus on the question of how the financial crisis, compared to the growth processes preceding it, affected the distribution of income growth when a higher weight is given to the income growth of the initially poor, and after adjusting for differences in mean growth.
We adopt a history-dependent perspective, which evaluates a growth process on the basis of individuals' growth experiences and their position in the initial distribution of income. Such approaches are becoming increasingly popular (Grimm, 2007; Van Kerm, 2009; Bourguignon, 2011; Jenkins and Van Kerm, 2011; Palmisano and Peragine, 2015) . These approaches mainly employ the 'Non-anonymous Growth Incidence Curve' (na-GIC; see Bourguignon, 2011 ) also called the 'Mobility Profile' (Van Kerm, 2009) , which plots the growth in mean income of those individuals belonging to the same quantile in the initial distribution of income as a function of their quantile in this initial distribution.
Third, it has to be pointed out that comparing (individual) na-GICs and cumulative naGICs is heavily influenced by the mean of the individual income growth. One might be interested in the purely redistributive aspect of the growth processes, i.e., in a comparison of the growth processes after correcting for differences in the mean of individual income growth.
We propose to deal with these issues by providing an index that embodies the intuition of the na-GIC and focus exclusively on the history dependent-perspective. With the exceptions of Jenkins and Van Kerm (2011) and Genicot and Ray (2013) , there does not exist a synthetic index of history-dependent growth. Our index is a weighted average of individuals' income growth with weights that are decreasing with the rank in the initial distribution of income, while Genicot and Ray's index weights an individual's growth rate based on the level of his initial income. Therefore, our index is more directly related to the na-GIC. We show that, like the Jenkins and Van Kerm index, our index is additively decomposable into a progressivity index, measuring the pure redistributive effect of the growth process, and the mean of individuals' growth. Actually, it turns out that the discrete version of the Jenkins and Van Kerm index is an approximation to our index. Finally, in the empirical application, despite the frequently crossing individual na-GICs, a clear ranking of the growth processes before and after the financial crisis in Italy appears: the financial crisis disproportionately depressed the growth experiences of the initially poor.
To operationalize the framework, we first need a measure of individual income growth. We characterize two standard measures: the proportional and level change in income. Both satisfy Normalization, Monotonicity, and a Resourcist Principle. Normalization (N) and Monotonicity (M) are common properties in the literature. The Resourcist Principle (RP) is a new property; it requires that if two individuals with the same initial income see their resources (incomes) increase by the same amount, then the effect on these individuals' growth values should be the same. Standard Scale Invariance (SI) and Addition Invariance (AI), are then imposed to obtain the specific functional form of both measures of individual growth.
In the axiomatic characterization of our aggregate measure of history-dependent growth, a first ingredient is the Rank Dependent Monotonicity (RDM) axiom, which says that aggregate growth is an increasing function of individuals' growth values, ordered on the basis of individuals' initial income. A second ingredient is the History Dependent Growth Incidence (HDGI) axiom, which says that we like redistributions of individual growth values in favor of those having a low level of initial income, and are indifferent between growth redistributions among individuals having the same initial level of income. The latter guarantees that we do not treat the growth values of two individuals with the same initial income level differently. Next, we impose the counterparts of the structural axioms used by Bossert (1990) and Demuynck and Van de gaer (2012) on the present domain, the domain of initial income level based averaged growth, ranked on the basis of initial income. In particular, we impose Relative and Translation Invariance (RI and TI), requiring that the aggregate growth ordering of two growth processes is unaffected when, in both processes, all individuals' growth values are multiplied by the same constant or when, in both growth processes, the same constant is added to all individuals' growth values, respectively. We then impose Highest Initial Income Groups Separability (HIIGS), which requires that, for any n ! 2, aggregate growth only depends on the aggregate growth of the n À 1 group of initially richest, and on the growth of the initially poorest. Within all highest initial income groups, the trade-offs between the growth values of individuals with different initial incomes remains the same as more and more growth values of individuals with lower initial incomes are added. As such, the judgment of what happens to the growth values of any group containing the initially richest individuals (e.g., those with an initial income above a certain cut-off) does not depend on the growth values of those that were initially poorer. This makes it meaningful to study what happens to the growth values of those that had an income above the cut-off. This separability axiom is weaker than other separability axioms used in the mobility literature, such as subgroup consistency (see, e.g., Fields and Ok, 1999b; D'Agostino and Dardanoni, 2009; and Schluter and Van de gaer, 2011) . Further imposing Population Invariance (PI), we obtain our aggregate index of history-dependent growth.
Two remarks are in order at this stage. First, note that, from a formal point of view, the contribution of our work to the existing literature is twofold. The first is that we provide a unifying framework for the derivation of an absolute and a relative measure of individual growth. The second is the aggregation procedure, which is similar to the one leading to the single-series Gini of Donaldson and Weymark (1980) . Second, note that the history-dependent perspective is different from the pro-poor perspective, which looks at the extent to which poverty declines over time. The main instrument in this literature is the 'Growth Incidence Curve' (GIC), which plots the growth in mean income at the same percentile in the income distributions in two consecutive periods as a function of this percentile (Ravallion and Chen, 2003; Son, 2004) . Contrary to the history-dependent perspective, incomes of different individuals are used to compute the growth in mean incomes, as those that are at a particular percentile in the initial income distribution are not necessarily at that same percentile in the second-period income distribution. A variety of indices for the measurement of pro-poor growth is available (see Kakwani and Pernia, 2000; Essama-Nssah, 2005; Kraay, 2006; Grosse et al., 2008; Kakwani and Son, 2008; Essama-Nssah and Lambert, 2009 ). However, as already pointed out in a seminal paper by Jenkins and Van Kerm (2006) , this kind of analysis of income distribution trends that is based on cross-sectional data sets, ignores the reshuffling of individuals in the income distribution over time.
We end the paper with an empirical illustration of our theoretical framework that aims at comparing different consecutive two-year growth processes that took place in Italy from 1998 against the growth process 2008-2010. The focus on 2008-2010 stems from the observation that this is the period during which the first wave of the economic crisis took place.
The paper is organized as follows. In Section 2 we introduce the general notation and present our theoretical results. Section 3 applies the framework to the recent economic crisis in Italy (2008-10) . Section 4 concludes.
The framework
In this section we characterize two individual measures of growth and the aggregation of these measures into a societal index of history-dependent growth. We follow the major branch in the literature on income mobility measurement by working with a set of observations of individuals' incomes in two periods (see, e.g. Fields and Ok, 1999a) . This approach has the main advantage that we use the income data in the way they are reported in panel data sets; we do not aggregate them into arbitrary quantiles and compute our index directly on the basis of the individual data. We start by defining the notation we will use throughout this paper.
Let the set of natural numbers be N, N 0 ¼ N n f0g and N 0;1 ¼ N n f0; 1g. The set of individuals is N ¼ f1; . . . ; ng; n 2 N 0 is the number of individuals in society. Further, R is the set of real numbers, R þ is the set of positive real numbers, R 0 ¼ R n f0g and
The nÀ fold Cartesian product of a set X is denoted by X n . Individual i's initial (first period) income is x i , and his second-period income is w i . As the history-dependent growth perspective evaluates a growth process on the basis of individuals' growth values, we have to keep track of which individual received which income in each period, and of every individual's position in the initial distribution of income. Hence, for each n 2 N 0 we focus on the domain
Our aim is to characterize a sequence of aggregate growth measures fG n g n2N0 , 
Individual growth
We propose a relative and an absolute measure of individual growth. There are good reasons to use one or the other. A discussion of their pros and cons for the measurement of growth in a history-dependent context is outside the scope of this work, however.
1 Three axioms will be used to characterize both a relative and an absolute measure of individual growth. The first is a standard normalization axiom, which requires that a measure of individual growth should be equal to 0 if the individual does not experience any variation in her income.
The second axiom is a trivial monotonicity axiom: growth is increasing in second-period income.
1 For a detailed analysis of this issue in the context of income inequality measurement, see Kolm (1976a and 1976b) and Atkinson and Brandolini (2010) .
The third axiom is a resourcist principle. Increasing an individual's second-period income by a certain amount requires the same amount of monetary resources, irrespective of the level of second-period income he already has. Hence, we require that the effect of increases in second-period income on individual growth must be independent of the level of second-period income.
RP (Resourcist Principle): For all x; w; z; 2 R þ 0 and h > 0 :
This axiom rules out considerations like decreasing contributions of second period income to individual growth, and makes clear that our measure is not a measure of welfare growth, but a measure of resource growth. It implies that the individual income growth measure is additive in second period income. This axiom will be used to cardinalize both the relative and absolute measure. Axiom N provides further restrictions on the cardinalization.
A measure of relative growth
As is standard, measures of relative growth are scaleinvariant measures: they are not affected by an equiproportional change in the initial and final level of income.
SI (Scale Invariance): For all k > 0 and all x; w 2 R þ 0 :
It is easy to obtain the following Lemma.
Lemma 1 For all x; v; w; z 2 R þ 0 the individual growth measure satisfies SI and M if and only if
Lemma 1 says that, if we want individual growth values to satisfy scale invariance and monotonicity, then the ranking of growth values has to coincide with the ranking of the ratios of second-to first-period income. The axioms N and RP are used to cardinalize this ordering, yielding the following. 
Proposition 1 characterizes a standard measure of individual growth: the proportional difference between the final and the initial income.
A measure of absolute growth
Measures of absolute growth satisfy addition invariance: the value of the function G 1 does not change if the same amount of income is added to both initial and final income. 
Lemma 2 For all x; v; w; z 2 R þ 0 the individual growth measure satisfies AI and M if and only if
Lemma 2 says that if we want individual growth values to satisfy addition invariance and monotonicity, then the ranking of growth values has to coincide with the ranking of the differences between second-and first-period income. The axioms N and RP can be used to cardinalize this ordering. This results in the following.
Proposition 2 A growth measure G 1A ðx; wÞ satisfies AI, M, N, and RP if and only if there exists a > 0 such that
Proposition 2 characterizes a standard measure of individual growth: the difference in level between the final and the initial income. The indices of individual growth obtained in Propositions 1 and 2 have already been introduced in the literature and are widely implemented in empirical works. We provide a unifying framework to derive both indices, using the resourcist principle. Some alternatives that do not satisfy RP are discussed in the footnote following the History-Dependent Growth Incidence axiom in the next section.
From individual to aggregate growth
Let the set S i ¼ fj 2 N such that x j ¼ xðiÞg contain all individuals that have the i-th highest level of income xðiÞ, and let n i be the cardinality of S i . The number of different first-period incomes is denoted by m.
A first axiom that we impose is a monotonicity axiom, applied to the domainD n . When comparing two growth processes, the growth process G n ðx; wÞ has no lower growth than G n ðv; zÞ if all individuals that occupy the same position in x and v experience higher or equal growth in G n ðx; wÞ than in G n ðv; zÞ. Moreover, if at least one individual experiences higher growth in G n ðx; wÞ than in G n ðv; zÞ, then aggregate growth has strictly increased.
Rank-Dependent Monotonicity (RDM): For all n 2 N 0;1 , every G n :D n ! R, all ðx; wÞ and ðv; zÞ 2D n such that given some j 2 N, G 1 ðx i ; w i Þ ¼ G 1 ðv i ; z i Þ for all i 6 ¼ j, and G n ðx;
wÞ ! G n ðv; zÞ if and only if
This axiom requires that, over the domainD n , aggregate growth is a strictly increasing function of every individual's growth value. It also implies that apart from the individuals' growth values, the only thing that matters is the rank order and not the income level in the initial income distribution. We can now formally define the history-dependent growth incidence axiom.
History Dependent Growth Incidence (HDGI): For all n 2 N 0;1 , every G n :D n ! R, and all ðx; wÞ and ðx; zÞ 2D n such that given some k and l 2 N, G Formally, for each n 2 N 0 we work with the domain
Every income vector ðx; zÞ 2D n has a unique representation in D n , and all relevant information necessary for the history-dependent perspective is present in the definition of this domain. We are interested in continuous and increasing real valued functions G n over the domainD n , and continuous and increasing real valued functions W n over the domain D n that are defined as W n ðgðx; zÞÞ ¼ G n ðx; zÞ.
Hence, thanks to the RDM and HDGI axioms, we can work with the domain D n . The structural axioms we use (RDM and the three axioms that follow) have been used in the literature, but on different domains. Bossert (1990) used these axioms on the domain of ordered single period income vectors (individual incomes ordered from high to low) to characterize the single series Gini social evaluation function. Demuynck and Van de gaer (2012) used them on the domain of ordered mobility vectors (individual mobilities ordered from high to low). We translate these structural axioms to the domain D n . The Relative Invariance axiom says that comparisons between aggregate growth measures remain invariant when all elements of g are multiplied by the same constant.
Relative Invariance (RI): For all n 2 N 0;1 , every W n : D n ! R, all g and g 0 2 D n and As a result of RDM and RI, the aggregate growth index will be homothetic in g on D n . The next axiom says that comparisons between aggregate growth measures remain invariant when the same constant is added to all elements of g.
Translation Invariance (TI): For all n 2 N 0;1 , every W n : D n ! R, all g and g 0 2 D n and
As a result of RDM and TI, the aggregate growth index will be translatable in g on D n , meaning that all the iso-aggregate growth curves have the same shape, shifted by a constant k in each direction.
The following axiom says that aggregate growth depends on the aggregate growth measure of the group of n -1 individuals that have the highest initial incomes, and the growth value of the individual that has the lowest initial income. We can formulate the axiom as follows.
Highest Initial Income Groups Separability (HIIGS): The sequence of aggregate growth measures fW n g n2N0;1 , is such that for every W n :
The axiom requires that, within all highest initial income groups the trade-offs between the growth values of individuals with different initial incomes remains the same as more and more growth values of individuals with lower initial incomes are added. A similar axiom has been used by Bossert (1990) and Demuynck and Van de gaer (2012) . The combination of the previous axioms results in the following Lemma.
Lemma 3 The sequence of aggregate growth measures fG n g n2N0;1 , G n :D n ! R satisfies RDM, HDGI, RI, TI, and HIIGS if and only if there exist numbers a 1 ; a 2 ; . . . with a 1 ¼ 1, and a i a iþ1 for all i 2 N 0 , such that, for all ðx; wÞ 2D n and corresponding g 2 R n with,
The Lemma says that aggregate growth can be written as a single series Gini weighted average of individuals' growth values. The weights depend on the individuals' rank in the domain D n . Our final axiom is a standard Population Invariance axiom; it states that the measure of aggregate growth is invariant to a k-fold replication of the same vector of initial and final incomes. This property ensures that we can apply this measure to compare growth processes taking place over distributions with different population sizes.
Population Invariance (PI): The sequence of aggregate growth measures fW n g n2N0 , W n : Following Donaldson and Weymark (1980) , population invariance allows us to get a functional form for the single series weights. The formal proposition is as follows. 
Our index of history-dependent growth attaches to each g i a weight that is decreasing in the rank of the individual in the initial income distribution. The weights are those derived for the single-series Gini by Donaldson and Weymark (1980) . The parameter d is a sensitivity parameter: for d ¼ 1, everybody's growth value gets the same weight; as d increases, the relative weight of the initially poorest increases and the weight to the initially richest decreases; d ¼ 2 gives the standard Gini weights and as d approaches 1, only the growth value of the initially poorest matters.
The value of the index derived in Proposition 3 depends on the value of the sensitivity parameter d. Abusing notation, we write the index as G n ðdÞ to make this dependency explicit. The index is sensitive to both the distribution of growth values among the individuals and the mean of individuals' growth values: doubling all individual growth values does not affect the distribution of growth, but doubles the value of G n ðdÞ. As advocated by Jenkins and Van Kerm (2011), it is interesting to separate the purely distributive effect of the growth process (the 'progressivity aspect') from the mean growth experienced by the population as a whole. Since G n ð1Þ equals the mean of all individuals' growth values, a natural measure of this progressivity is P n ðdÞ ¼ G n ðdÞ À G n ð1Þ:
The progressivity index allows us to compare growth processes' purely distributive effects. It is instructive to determine the total weights attached to the mean growth rate associated with each initial income level. To this end, suppose that the individuals ranked between l and k share the same initial income level such that for l i k, we have that g i ¼g. The total weight attached tog in the sum defined in Proposition 3 equals
Hence, after defining gðiÞ ¼ 1 ni P j2Si g j , the mean growth rate of all sharing the iÀ the highest level of initial income, the index can be rewritten as follows:
Consider the following first-order approximation:
Using this approximation in the expression preceding it, we find the following approximate value for the index:
which is the discrete version of the Jenkins and Van Kerm (2011) index. Hence, the Jenkins and Van Kerm index is an approximation of our index. The advantage of our measure, however, is that it works with discrete data, which is the format of all empirical data; it does not require an arbitrary division of the initial income distribution in quantiles and/or its computation does not require the non-trivial estimation of the na-GIC. Finally, Genicot and Ray (2013) propose the following index:
with > 0, a parameter determining the weight that the measure gives to the initially poor. Observe that, for ¼ 0, we obtain the unweighted average of individual growth values (like for our index, when d ¼ 1), while for approaching infinity, only the growth rate of the initially poorest matters (like for our index when d approaches infinity). In terms of axiomatic properties, this index satisfies HDGI, RI, HIIGS, and PI, but not TI nor RDM. Hence, it is also a measure of history-dependent growth, but one that satisfies a more classical (and stronger) separability assumption. The disadvantage of the Genicot and Ray index is that it is less directly related to the na-GIC, which only contains information on growth rates and their ranking in the initial income distribution, not on their initial income level.
The distributional implications of the crisis in Italy
In this section we implement our theoretical framework in order to investigate changes in the Italian growth process over the last decade. Using our indices G n ðdÞ and P n ðdÞ, we assess the consequences of the recent economic crisis on the Italian growth process from the history-dependent perspective.
The data
Our empirical illustration is based on the panel component of the last seven waves of the Bank of Italy's Survey on Household Income and Wealth (SHIW). The SHIW is a representative sample of the Italian resident population interviewed every two years. In particular, we consider the 1998, 2000, 2002, 2004, 2006, 2008, and 2010 waves. The unit of observation is the household, defined as all persons sharing the same dwelling. Our measure of living standard is household net disposable income, which includes all household earnings, transfers, pensions, and capital incomes, net of taxes and social security contributions. Household income is expressed in constant prices of 2010, and to adjust for differences in household size, divided by the square root of household size. In line with the literature, for each wave we drop the bottom and top 1% in the We compare all previous two-year period growth processes starting from 1998-00 with this benchmark. For the sake of brevity, we only provide a detailed report for the comparison with the 2004-06 period, which immediately preceded the economic crisis. Apart from the crisis, these adjacent periods are most similar. These periods differ in terms of the growth in mean income and the mean of individuals' income growth, but our progressivity index eliminates the latter effect. The comparisons of the other periods with the benchmark yield broadly similar results and are briefly discussed at the end of the next section; the detailed results are reported in Appendix C.2 for completeness.
We use sample weights to compute all estimates. 4 We give each household the sample weight corresponding to the sampling in the first wave of the survey in our analysis (1998).
To the households selected into the survey at subsequent waves, we give the sample weight corresponding to the sampling in the wave of their first inclusion into the survey. 5 The standard errors of our estimates are obtained through 1,000 bootstrap replications-see Appendix B for more details.
Results
In this section we first compare the growth process 2004-06 against the growth process 2008-10. Remember from panel (b) in Fig. 2 that the cumulative individual na-GICs cross. Table 1 reports and compares the numerical values of our index for both growth processes. 3 For more information about sample sizes, see Table C .1 in Appendix C.1. 4 We use cross-sectional individual sample weights at time t. As shown by Faiella and Gambacorta (2007) in the case of the SHIW, for the production of longitudinal statistics, there is no unambiguous evidence that the use of longitudinal weights always performs better than cross-sectional weighing in terms of efficiency. 5 See Hildebrand et al. (2012) and Jenkins and Van Kerm (2011) .
For all values of the sensitivity parameter d given in the table, our index measures more history-dependent growth during the 2004-06 process than during the 2008-10 process. This holds both when a relative and an absolute index is used. The difference is always statistically significant. Hence, it can be inferred that the 2004-06 growth episode is better than the 2008-10 episode according to our measure of history-dependent (relative and absolute) growth. Focusing on the value of the index when d ¼ 1, that is when all individuals' growth values get the same weight, the difference between the indices of the two processes is already substantial. This might imply that the result when d > 1 is mostly due to the different overall levels of growth. Hence, we adopt the solution given at the end of Section 2.3 and compute the progressivity indices P n ðdÞ to compare the pure distributional effect of both processes.
The results, reported in Table 2 , show that also when the focus is on the pure distributional effect of growth, the 2004-06 growth process is preferred from a history-dependent perspective to the 2008-10 growth process (although the result is not significant for the absolute index when d ¼ 2, is only significant at 10% for the relative index when d ¼ 2, and for the absolute index when d ¼ 4). Thus, both the overall extent of growth and the pure distributional effect play a role in the history-dependent ranking of the growth process 2004-06 above the growth process 2008-10.
In order to put the distributional implications of the crisis into further perspective, it is interesting to compare the crisis to the other previous growth processes (1998-00, 2000-02, 2002-04 )-see Table C .2 in Appendix C.2. In fact, all these periods performed better than the 2008-10 period from a history-dependent growth perspective, irrespective of whether the relative or the absolute growth index is used. Even when only the distributional aspect is considered, this conclusion holds true. This is illustrated in Table 3 , which gives the proportional change in mean income, the mean of individuals' proportional income change, Gð1Þ, and the values of the relative progressivity measure for each of the periods. Comparing the rankings of the growth processes on the basis of the second and third columns in Table 3 , we see only one re-ranking: the 2004-06 growth process ranks secondbest on the basis of proportional change in mean income, and third-best on the basis of G(1). The opposite occurs for the 2002-04 growth process. This indicates that the 2004-06 process is less in favor of the initially poor than the 2002-04 process, because the proportional change in mean income can be written as a weighted average of individuals' proportional income change, with individuals' weight equal to their share in the initial distribution of income, while the mean of individuals' proportional income change weights all individuals' proportional income change equally. It is striking that the ranking of the processes based on the progressivity indices, irrespective of the value for d, is almost the same as the ranking of the processes based on Gð1Þ. The only difference is that the 2004-06 process drops one position in the ranking and becomes worse than the 2000-02 process. This confirms that, relative to the other periods before the crisis, the 2004-06 process is characterized by a poor distribution of growth from a history-dependent perspective. Hence, even when compared to the period with the worst distribution of growth before the crisis (2004-06), the period after the crisis performed bad from a history-dependent perspective. We conclude our analysis by performing some robustness checks related to variation in household composition. First, it might be argued that the results of our analysis are sensitive to changes in household composition between the initial (first) period and the second period of the growth process. Hence, we recalculated our estimates using, for each growth process, only the subsample of households that did not change in composition between the initial and second period. The results, reported in Appendix C.3, show that our conclusions are not affected. Second, changes in household composition between different growth processes might also affect our comparisons. Therefore, we adopt three alternative equivalence scales. We look at per capita incomes, which assumes that each household member counts as 1 in the equivalence scale. We also use the old OECD equivalence scale, which assigns a value of 1 to the first household member, 0.7 to each additional adult, and 0.5 to each child. Finally, we use the modified OECD equivalence scale, which assigns a value of 1 to the household head, 0.5 to each additional adult member, and 0.3 to each child. For each of the distributions of growth in household equivalized income corresponding to these equivalence scales, we compute the history-dependent indices in Appendix D. Our main conclusion, that the post-crisis period 2008-10 was the worst from a history-dependent growth perspective, even when only the distribution of growth is considered, is not sensitive to the choice of the equivalence scale.
Comparison with other growth indices
It is interesting to compare GðdÞ with some of the indices that have been provided by the literature and that are related to our framework. We consider the history-dependent indices introduced by Genicot and Ray (2013) (see eq. (1)) and by Jenkins and Van Kerm (2011 
such that y tþ1 ðp t Þ is the income in period t þ 1 of those that were at percentile p at time t; andgðpÞ is an estimate of the na-GIC. In addition, we consider the indices introduced by Ravallion and Chen (2003) and Essama-Nssah (2005) , which are the main indices used to measure growth in the standard anonymous setting. The Essama-Nssah index is defined for v ! 1 as:
such that y tþ1 ðp tþ1 Þ is the income in period t þ 1 of those that are at percentile p at time t þ 1; g(p) is an estimate of the GIC. This index can be considered as the anonymous counterpart of the Jenkins and Van Kerm index. In fact, it is a weighted average of the coordinates of the GIC, with weights that depend on the 'anonymous percentiles'. The Ravallion and Chen (2003) index is defined as
where H t is the poverty headcount ratio of the initial distribution. Index RC focuses on the group of individuals below the poverty line and measures the average growth rate of these individuals. Table 4 lists the different rankings of the growth processes for the different indices (the detailed results are reported in Appendix F).
For all relative indices, the 1998-00 period is ranked best, while the 2008-10 period is ranked worst. For all absolute indices, the worst period is 2008-10. Hence, a first important and robust observation is that, for all indices, the crisis period 2008-10 was the worst in recent Italian history. Moreover, the difference with the crisis period is highly statistically significant for all growth indices, irrespective of whether an absolute or a relative index was used (see Appendix E). Also when abstracting from the differences in mean growth rates, which can be done for our index and the Jenkins and Van Kerm index, the crisis years were the worst. With a relative progressivity index, the difference with the other periods is almost always highly statistically significant, and with an absolute progressivity index the difference is often statistically significant.
The observation that all the indices agree that the 2008-10 is the worst growth episode does not imply that it never makes any difference which index is used. When one considers the periods before the crisis, the different indices often lead to different rankings of the growth processes.
When the focus is on relative growth, the ranking in the second and fourth row of Panel A occurs for the history-dependent growth indices, but not for the anonymous indices. Hence, taking a history-dependent or an anonymous perspective matters. Moreover, within the set of history-dependent growth indices, the rank-dependent measures (G n ðdÞ and JV(v)) behave differently from the GRðÞ measure, where the same ranking occurs for low ( 0:2Þ and higher (3:8 5:2 ) values of , while another ranking occurs for intermediate values. Moreover, the rankings for high values of ( ! 5:4 ) are not encountered for the other history-dependent indices. Finally, observe that the ranking in the third row changes into the one in the fourth row for much lower values of the parameter for the JV(v) than for the G n ðdÞ index. If, for instance, the weights of the standard Gini index are taken When the focus is on absolute growth, the ranking in the fourth row of Panel B in the table only occurs for EN(v) and never for the history-dependent indices. Hence, again, taking a history-dependent or an anonymous perspective matters. Within the set of historydependent growth indices, the same patterns occur as for relative growth indices. The rankdependent measures (G n ðdÞ and JV(v)) behave differently from the GRðÞ measure, which gives the same ranking for low ( 0:6 ) and for higher (3:6 5:4 ) values of , while another ranking occurs for intermediate values. Again, the rankings for high values of (! 5:2 ) are not found for the other history-dependent indices. Looking at the G n ðdÞ and JV(v) indices, the ranking in the second row changes in the one in the third row for lower values of the parameter for the JV(v) than for the G n ðdÞ index, although the difference is less remarkable than for relative growth. 
Conclusions
The size of the recent economic crisis begs the question of the distributional impact of the crisis. More in particular, we want to know whether the crisis has a greater effect on the initially poor or the initially rich. This is a history-dependent approach since it takes into account individuals' initial economic conditions. Endorsing this perspective, we provide a characterization of an index of history-dependent growth. The crucial steps in the characterization are the definition of the domain, which allows us to keep track of individuals' position in the initial income distribution and the history-dependent growth axiom, which prefers redistributions of growth to the initially poorest and is indifferent between growth redistributions between individuals having the same initial income. The resulting index of history-dependent growth is expressed as a weighted average of the mean income growth associated with each initial income level, with weights that decrease with the rank of these individuals in the initial distribution of income. Our index turns out to be closely related to the mobility measure of Jenkins and Van Kerm (2011) , but is easier to compute, and, like their index, it is additively decomposable into a pure distributive effect and the mean of individuals' income growth. However, our index is characterized using axioms defined for individuals' income, and is computed easily using these individual data. The Jenkins and Van Kerm index (2011) is defined in terms of the na-GIC and relies on a non-trivial estimation of this curve. As a result, it is unclear which of the axioms that a history-dependent growth index should have are satisfied by their index. This will depend on the way the na-GIC is estimated.
We have shown the applicability of our framework with an empirical application to the economic crisis in Italy. Individual na-GICs cross frequently, making it impossible to obtain clear conclusions about the ranking of growth processes. Our measure also allows us to obtain a clear ranking in such situations. We find that the growth process during the crisis is worse from a history-dependent perspective than any of the preceding growth processes, even when we correct for the differences in the mean of individuals' income growth and only consider the way growth is distributed. This result is not influenced by changes in household composition between the initial and second period, and is also robust to the choice of the equivalence scale.
Finally, in the empirical application we have compared our index and other measures of both history-dependent and anonymous growth. We have shown that, while they all agree in identifying the years 2008-10 as the worst growth process, they lead to considerable differences in the ranking of the growth processes prior to the financial crisis.
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Supplementary material (the Appendix) is available online at the OUP website.
